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^STRACT 

Tlirec  hand-held  linaf;c-  Intenslflers  were 
studied.  Tw<i  of  these  were  passlvi*  visual 
ald-j  Cf*t<->rl  Ipht  Seiipe  and  Uniscope)  and  one 
w.is  an  .active  IP  viewer  <Flnd-P-Srope) .  These 
devfe«>s  were  evalu.ated  In  terns  of  nimhur  of 
t.arRcts  (trucks,  boats,  vl  Unite)  recognised 
on  a  1(100:1  scale  terrain  model.  Slmul.ited 
all  f.o-f»rotind  views  of  20  observers  were  pro¬ 
vided  as  they  circled  the  model  at  a  ulnulnted 
>20  MPII  and  KMIIT  (|  !il;int  rnoiti  nni!>’r  a  nif'oe- 
light  illumination  le  <•!. 

Althoiigli  ,tI?  tarpets  were  visible  thruiiHh 
the  devices  wln-n  observers  were  shown  when  and 
where  l.j  look,  .ilmosi  no  target  recopnltlon 
occurred  when  .nnv  of  the  ald:i  were  ns«  .1  in  a 
search  vlewlnR-m<»de  under  the  condiliuns  ol 
the  stndv.  br 
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ABSTRACT 

Three  hand-held  Inage  Incenaltisrs  were 
studied.  Two  of  these  were  passive  visual 
aids  (Starlight  Scope  and  Oniacope)  and  one 
wae  an  active  IR  viewer  (Find-R-Scope) .  These 
devices  were>  ::valuated  in  cerae  of  nuaber  of 
targets  (trucks,  boats,  village)  recognized 
on  a  1000:1  scale  terrain  model.  Slthulated 
air-to-ground  views  of  20  observers  were  pro- 
s'ided  as  they  circled  the  model  at  a  simulated 
520  KPK  and  S500  ft  slant  range  under  a  moon¬ 
light  llluminatiori  level. 

Although  ail  targets  were  visible  through 
the  devices  when  observers  were  shown  when,  and 
whe-a  to  look,  almost  no  target  recognition 
occurred  when  any  of  the  aids  were  used  In  a 
Search  viewing-mods  under  the  conditions  of 
the  study. 
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INTHODUCTIOK 

In  view  of  tha  many  critical  and  dtvar- 
sified  retjiurcaesscs  for  the  visual  acquisition 
of  t-argets  under  dark  or  near-derk  conditions, 
Chete  has  been  t.  continuing  forverd  thrust  In 
electrc-optical  technology  to  overcome  man's 
visual  limitations  at  isigit - 

Ideally  there  is  a  nct'C,  fer  imay^e- 
iUtenal f icatioa  devlroe  wSrh  sufficient  light 
.sfi'.pliratioo ,  reaolntioa  and  field  of  view  to 


provide  «n  equivalent  night  time  capability 
far  vleual  acuity,  as  exiata  during  the  day. 
Raaell  (Ref.  5>  has  denonatrated  the  feasl-- 
billty  of  such  a  possibility  and  biberaai  et 
al  (Ref.  1)  also  provides  a  basis  for  optlailsm 
in  the  review  f 'd  evaluation  of  current  taeh- 
nolcglcal  advances.  However,  despite  greater 
engineering  oophistlcstion  in  the  design  of 
image  intensification  devices,  there  have  been 
relativity  few  validating  behavioral  studies 
which  provide  visual  performance  measures  of 
target  acquisition  obtained  under  operational 
conditions. 

One  class  of  iroaga  intensificatioo  de-  . 
vice  is  the  hand-held  monocular  viewer.  A 
well  known  Instrument  of  this  type  with  many 
years  of  operational  use  is  the  Army-developed 
Starlight  Scope.  Among  the  improved  versions 
of  the  Starlight  Scope  is  the  Uniscope,  another 
band-held  device  recently  developeo  for  the 
Air  Force.  An  alternative  technique  used  in 
night-vision  devices  ie  one  which  acrivsly 
employs  an  invisible  source  of  IR  illumination 
80  the  observer  does  not  have  to  depend  on 
residual  natural  light.  A  relatively  incjc- 
pensive  and  commercially  available  device  of 
this  type  is  the  Find-K-Scope  built  by  FJw 
Industries , 

Only  a  few  controlled  behavlorul  tests  of 
target  acquisition  using  band-held  '  j,e- 
xntensifier  aids  have  been  porformeu.  In  one 
of  these,  a  ground-to-ground  teet  or.  search 
effectiventss  with  four  passive  night  vision 
devicss  (including  the  Starlight  Scope)  was 
run  on  123  observers  (Sternberg  and  Saaku 
(Ref.,  6)’.  Field  testing  wsa  condneted  under 
starlight,  half-sicon  ilis.T:in«tlor«  c-onciflonS- 
Aitheugb  the  percentage  of  targets  dv^ectad 
under  rha  beat  viewing  conditions  w«e  as  high 
vis  755(,  this  mcaijiiire  wes  shown  to  be  severely 
reduced  by  such  factors  as  ambient  Ught, 
viewing  range,  target  type,  target-background 
contrast,  and  operator  search  techniques. 

No  comparable  published  research  findings 
on  air-to-ground  perfonnance  tests  appear  to 
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tdist.  In  as  unpublished  study  [Porterfield 
(Ref.  4)]  visual  responses  of  four  airborne 
observers  w^re  aeasured  using  unaided  vision, 
binoculars  or  Che  Starlight  Scope.  Both 
visual  acuity  siarkers  and  trucks  ucre  used  as 
targets  and  cither  slant  range  to  detection 
or  angular  rasolutioc  was  used  as  a  oeasure 
of  ac^iuislcion.  Ambient  brightness  varied 
from  103  ft  candles  (representing  sunlight) 

CO  IC"*  ft  candies  (representing  starlight). 
Target  acquisition  st  low  brightness  levels 
vas  we^j.-deacsstrared  for  all  subjects  usinf 
the  Starlighr  Scope.  Correct  responses  wen 
Mr.ie  ever,  for  iow-contrast  targets  at  the 
lowest,  iiiumioacioa  level,  though  in  this  the 
slant  range  to  detection  was  United  to  about 
lOOQ  ft. 

The  sfeaawt  exploratory  study,  utilized 
a  10$G;1  scale  circular  terrain  model  with 
scisociated  siaiulatlon  techniques,  and  was 
designed  to  conpare  air-to-ground  target 
acquis itl on  performance  at  a  low-light  level 
usioi  t'le  three  previously  mentioned  devices 
(Starlight  Scope,  'Jniscope  and  Find-R-Scope) . 
Comparison  was  also  made  against  perfomanca 
of  the  unaided  eye.  One  purpose  of  the  test 
was  to  evaluate  possible  technological  ad¬ 
vantages  designed  into  the  two  more  recently 
dev>«lop8d  aids  (Uniscope  and  Find-R-Scope) . 

The  test  was  also  designed  to  provide  a  rather 
severe  feasibility  test  of  the  device.)  under 
marginal  viewing  conditions.'  Data  were  taken 
at  3  relatively  high  airspeed  (520  MPH),  long 
slant  range  (8500  ft)  and  low  (.003  to  .009  ft 
csndle.s)  Illumination  level.  It  was  reasonable 
to  assume  th.it, -if  acceptable  performance  of 
the  instruments  could  be  demonstrated  with 
these  constraints,  then  one  could  confidently 
recommend  their  useful  applications  under  a 
wide  range  o£  less  stringent  operational 
conditions . 

&S39R 

i!r..')jig  Ir.tans  1  fication  Peyloes 

The  three  night-vision  devices)  tested 
v/tre  all  mc.nocu.’.ar  electro-optical  Instruments 
designed  for  manual  cse.  Two  or  these,  the 
Starlight  Scope  .'jna  Uniacope,  represent 
pas.si/e  techniques,  which  u.se  available  night 
for  target  iiiiuffiln.3tlon,  while  the 
Kind -R-Soope  is  an  active  Infrared  viewer 
eparatiag  in  the  .locr  fR  range  (400  to  1200 
fi.'inon.eters) ,,  For  p'oruoses  of  experimental 
(.ocpi.ris.-.n,  the  Starlight  Scope  repre.se.nts  a 
.standard  Armed  Kcr.cas,.  Instrumc-nt  of  well- 
Piitgbl l«hcd  opcration.al  use.  The  Uniscope 
was  St’Se.csed  hs  ty;io.iJ  of  a  more  advanced 
device-  designt'd  to  provide  the  foil '.wing  iinJit 
ol  improvcnientar"  f.-i)  hi,'h  adjust  ab  hrignt- 
ru'ss  gai'!  nnt!  i  ow  noise;'  (h)  !  reed  nr.  from 


"blooming'*;  ft)  low  persistence;  snO  (d)  lew 
distortion.  The  Find-R-Scope,  In  addition  so 
its  active  IF  feature,  represents  m  inexpen¬ 
sive,  lightweight,  coatnetclally  dv^liabi..?.  de>> 
vice  with  a  relatively  large  field  of  view. 
Descriptive  data  characterising  ihe  three 
viewers  are  given  in  Table  1. 

Terrain  Model  and  Tatgete 

The  tactical  targets  to  '..e  visually  ac¬ 
quired  were  realistically  p.vj  itlGued  on  a  cir¬ 
cular  terrain  model.  Both  •r;7,et8  and  terrain 
were  constructed  ai  •»  scale  actor  of  1:1000. 

An  llluatration  of  the  mode !  showing  the 
location  of  the  five  targ.'.i),  appears  in 
Figure  1.  As  can  be  seen,  r.e  model  contains 
a  simulated  bay,  desert,  .I'l  foliated  areas. 

The  central  elevated  porti  ;-  .  (containing  two 
land-locked  lakes)  rises  a  high  point,  1.5 
ft  above  the  bay  level.  jgure  1,  also  shows 
the  location  cf  the  ta*,'  s,  arrayed  in 
counter  clockwise  order. 

The  target-desig,'.^'. g  sjcnbols  are  de¬ 
fined  as  follows: 

V  -  Small  villag  near  central  bay  shore. 

-  Twenty  ft  b.  on  the  bay  to  the 
left  in  the  F'’V, 

Bg  -  Twenty  ft  boat  on  the  bay  to  the 
right  In  the  FOV. 

Xp  -  Two  and  onc-half  ton  olive-drab 
truck  puikhu  In  foliage. 

Xd  -  Two  anl  one-half  ton  olive-drab 
truck  ii.nrked  in  the  desert  area.: 

The  model  rested  on  a  motorized  turn-table 
which  could  be  rotated  at  a  constant  spr-ed. 

Illumination 

The  only  Illumination  in  the  otherwise 
light-tight  experimental  room  was  c  source  of 
simulated  moonlight  used  in  .i  previous  experi¬ 
ment  [MacLeod  and  Bilgendorf  (Rtf.  3)].  This 
was  provided  by  four  1816  GE  lamps  hou.sed  In  ct 
modified  altimeter  casing  and  mounted  to  an 
overhead  steel  b.^am  which  revolved  at  the  sane 
rate  as  the  model.;  Frf'r  hetc  ic  wa.-)  .suspersded 
six  ft  at.ove  the  I'dgc  of  the  model  and  pointed 
toward  the  center  of  the  terrain  at  a  ‘th* 
angle.'  The  luminous  ntcr.slsy  .if  the  so'.irce 
'/a'’  -.A  candles.  Terraju  i  J  iuinlnatirii  oyer 
areas  cent .jl nine,  t.urgel.s  ranged  from  ,001  to 
.,009  ft  ennd’es,.  These  valtiC'S  .  epre-nent  .jm- 
levels  between,  cM-.’-i'-ilf  an.!  fu’!  m.-'en- 
Itght  [.hti-rnbei  g  and  Tanks  {Ret-  6)J. 
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The  subjects  were  twenty  male  college  Each  subject  was  given  one  trial  seated 

students,  visually  screened  by  the  Ortho-  in  the  position  shown  in  Figure  1.  The  Uni- 

Rater  visual  acuity  test  and  the  Dvorine  scope  was  set  at  maximum  gain  and  proper-focal 

Pseudoisochromatic  Color  Vision  test.  They  settings  for  the  eye  piece  and  objective  lens 

were  also  given  brief  preparatory  training  of  all  scopes  were  preselected.  Each  device 

with  duplicates  of  the  experimental  targets  was  mounted  on  a  tripod  and  positioned  so  that 

viewed  under  normal  room  illumination  on  a  the  objective  lens  was  2.5  ft  above  sea  level 

small  rectangular  terrain  board..  Here  the  of  the  model  and  centered  at  a  raid-radial 

subject  was  required  to  familiarize  himself  point  on  the  right  of  the  model  perpendicular 

with  the  targets  by  repeatedly  observing  and  to  ctie  observer's  line  of  sight.  Under  these 

designating  tliem  to  the  experimenter.  conditions  the  aimulct.ed  observer-altitude 


TABLE  1:  COMPv\RATIVE  DATA  ON  THE  THREE  NIGHT  VISION  AIDS 


STARLIGHT  SCOPE 

UNI SCOPE 

FIND-R-SCOPE 

Tyre  ('f  fJlumination 

Passive  Vi.sual 

Passive  Vi.sual 

Active  IR 

Weigh:  ()bs) 

7 

7 

1.4 

Hapni ' 5  cat : on  Factor 

4 

6 

l.-l 

Hf-’d  nf  View  (d'^grresi 


10 


10 


33 


-5ri 


-J 


TABLE  2:  EXPERIMENTAL  AND  SIMULATED  VISUAL/FLIGHT  PARAMETERS 


Experlaental 

Slaulated 

Air  Speed 

.763  ft/sec 

520  MPH 

Altitude 

1.5  ft 

1500  ft 

Radius  of  Aircraft  Turn 

8.5  ft 

8500  ft 

Radial  Distance  on  Model  to  Center 

of  FOV 

2.5  ft 

2500  ft 

Radial  width  of  FOV 

Starlight  Scope 

1.6  ft 

1600  ft 

Unlscope 

1.6  ft 

1600  ft 

Flnd-R~Scope 

5. A  ft 

5400  ft 

Slant  Range  to  Center  of  FOV 

8.5  ft 

8500  ft 

Speed  of  Target  at  Center  of  fOV 

Relative  to  Observer 

.22A  ft/sec 

152  MPH 

TABLE  3!  SUMMARY  OF  RESULTS  SHOWING  NUMBER  OP 

VIEWING  CONDITION  N.  TARGETS  FOUND 

TARGETS  FOUND, 

MEAN  RT* 

MEAN  RESPONSE  TIMES 

ERRORS 

AMD  ERRORS 

Unaided  Eye 

0 

70.0 

3 

Starlight  Scope 

0 

70.0 

3 

Uniscope 

3 

66.8 

2 

Find-R-Soope 

1 

68. A 

7 

*  A  response  time  of  70  sec 

(Trial  Duration)  is 

assigned  whenever  a  target 

is  not 

found. 

TAbLE  A 

:  SUMMARY  OF 

ANALYSIS  OF  VARIANCE 

FOR  ERRORS 

SOURCE 

SS 

DF 

MS 

F 

P 

Total 

15.43 

99 

- 

- 

Between  S's 

4.28 

19 

~ 

- 

View.  Cor.d.' 

1.32 

3 

.44 

2.37 

NS 

Error], 

2.96 

16 

.185 

- 

Within  S's 

11.20 

80 

- 

- 

Targets 

.93 

4 

.23 

1.5 

NS 

Igts  X  View.  Cond 

.83 

r 

.069 

<-1 

NS 

ErroCy 

9.44 

64 

.148 

~ 
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was  2500  ft  and  the  simulated  slant  range  (to 
the  center  of  the  field  of  view)  was  8500  ft. 
Since  both  the  Starlight  and  Uhlscope  have  a 
FOV  of  about  10“ ,  the  width  of  terrain  visible 
through  these  devices  wac  about  1.5  ft.  In 
the  case  of  t^e  Flnd-R-Scope  wlch  a  larger 
rev  (33*)  the  width  of  view  was  about  five  ft. 
For  trials  with  unaided  vision,  the  position 
of  the  8ubjecv;'s  doialnant  eye  was  fixed  by 
means  of  a  head-and-chln  rest  so  that  his 
line  and  center  of  regard  on  the  terrain  was 
equivalent  to  the  other  conditions.  Although 
in  th's  case  the  field  of  view  was  relatively 
large,  visual  acquisition  was  still  confined 
to  the  right  hemisphere  of  the  terrain  model. 
Monocular  vision  was  maintained  under  all 
viewing  conditions  by  covering  the  non¬ 
dominant  eye.  After  the  subject  was  seated 
with  his  eye  and/or  viewer  in  the  proper 
position,  he  was  dark-adapted  for  eight 
minutes  before  the  simulated  moonlight  was 
tu.med  on.  At  the  same  time  rotation  of  the 
model  was  initiated  at  the  rats  of  about  nine 
degrees  per  second  and  the  trli 1  was  under 
way.  During  the  70-second  period  of  rotation, 
the  subject  was  instructed  to  name  all 
rscognlzable  targets  entering  his  field  of 
view.  The  order  of  entry  was  as  follows:  V, 
Bl»  Bjj,  Tp,  and  Td. 

."hree  types  of  performance  data  were 
recorded  on  each  trial:  (a)  Response  time 
for  all  correct  target  i ’cognition  responses 
(measured  from  the  start  of  his  trial  to  each 
correct  response).  For  all  failures  to 
respond,  the  70-second  duration  of  the  trial 
interval  was  arbitrarily  assigned  as  the 
response  time;  (b)  Targets  found  (the  number 
of  targets  correctly  recognized  and  located); 
and  (c)  Errors  (the  number  of  responses 
involving  confusion  of  targets  with  non¬ 
targets)  . 

Table  2  summarizes  both  ex.^eritnental  and 
simulated  test  parameters.,  The  first  column 
lists  those  parameters  comprising  actual  con¬ 
ditions  of  the  experiment,  while  the  second 
column  expresses  the  same  data  In  terms  of 
simulated  in-flight  conditions  during  a  single 
banking  turn. 


Experimental  Design 

The  twenty  subjects  were  equally  divided 
into  four  groups  each  of  which  compri.sed  one 
of  the  experimental  viewing  condit’ons..  The 
experimental  design  appjonriate  for  the  three 
tyyes  of  perfcrmance  measures  was  a  4  x  5 
factorial  with  repeated  measures  on  the 
second  factor.  fhe  first  factor  refers  to 
viewing  condition  and  the  .‘.i‘cond  fa,  tor  to 
target  tvpe. 


Results 

The  Tcsults  are  summarized  in  Table  3 
which  shotts  for  each  of  the  viewing  con¬ 
ditions:  (a)  the  total  number  of  targets 
found;  (b)  the  mean  response  time  (RT)  per 
target:  and  (c)  the  total  number  of  errors. 

It  is  Immediately  apparent  from  this 
data  that  there  is  almost  no  evidence  of 
target  acquisition  under  any  of  the  experi¬ 
mental  corxditions.  Even  in  the  best  case 
(with  the  Uniscope)  only  three  correct  target 
recognitions  occurred  out  of  25  experimental 
opportunities.  Thus,  under  the  conditions  of 
this  experiment,  one  finds  no  sign  of  target 
acquisition  using  the  unaided  eye  and  very 
little  indication  of  improving  this  situaiion 
with  any  of  the  night  vision  aids. 

Table  3  does  show  a  substantial  number 
of  errors  occurring  under  each  viewing  con¬ 
dition  where  the  subject  confuses  non-targets 
(e.g.,  trees)  with  the  targets  he  is  antici¬ 
pating.  A  two-way  analysis  of  variance  was 
oerformed  to  determine  possible  effects  of 
viewing  conditions  or  targets  on  the  occur¬ 
rence  of  such  errors.  Table  4  summarizes  the 
results  of  this  analysis.  No  significant 
main  effect  or  Interaction  is  Indicated. 


DISCUSSION 

In  attempting  to  explain  the  negative 
findings  of  the  present  study,  one  must  con¬ 
sider  a  number  of  constraining  factors  which 
were  designed  into  the  experiment  and  which 
probably  diminished  the  visual  effectiveness 
of  the  image  intenslf iers .  These  factors 
include:  aircraft  speed,  terrain  illumination 
and  .slant  range.  Of  these  aircraft  speed 
(although  relatively  high)  may  have  been  the 
least  critical  since  the  rate  of  target  move¬ 
ment  across  the  observer's  FOV  (for  targets 
located  2.5  ft  from  the  center  of  the  turn- 
circle)  is  less  than  one-third  of  his  actual 
air  .speed.  Slant  range  on  the  other  hand, 
appears  to  have  been  unacceptably  large..  The 
longest  viewing  distances  reported  in  the  two 
previously  mentioned  studies  by  Sternberg  and 
Banks  and  Porterfield  were  respectively  about 
3600  and  3300  feet;  and,  even  at  these  values, 
there  was  little  indication  that  tactical 
targets  could  be  recognized  at  a  half-moon¬ 
light  level  of  illumination  through  a  Star¬ 
light  Scope.  Sternberg  and  Banks  found  a 
strong  interaction  between  viewing  distance 
and  ambient  lliumination  wherein  the  pcrctnt- 
.agc  of  targets  df  tooted  at  a  given  di.stanre 
(up  to  3600  ft)  mare  than  doubled  a.s  the 
1 11  umin.it  lof!  luvel  i  ci- reascs  1 1  ont  starlight 
to  1  111!  raocnl  Igh!  . 


At  the  <3300  ft  viewing  distance  in  the 
preseiit  study  the  maxlnuo  visual  subts’tse  of 
the  targets  with  the  unaided  eye  is  about  13 
nlnutes.  With  a  4x  aagnification  factor  of 
the  Starlight  Scope  this  value  would  be 
increased  to  52  minutes.  This  is  approximately 
the  value  given  (Blackwell  (Ref.  2}]  for 
minimum  perceptibility  of  a  circular  target 
viewed  under  similar  conditions  (.001  ft 
candles  illumination  and  .1  target-co- 
background  contrast).  It  would  appear  there¬ 
fore  that  the  obtained  visual  subtense  nay 
have  been  adequate  for  target  detection  if  the 
observer  knew  wha*"  he  was  looking  for  and 
where  to  look. 

This  supposition  was.  In  fact,  confimed 
during  some  qualitative  pilot  observaticus 
where  several  observers  ware  able  to  discern 
all  of  the  targets  through  the  scope.8  when 
the  objects  were  placed  In  the  center  of  the 
field  of  view  and  the  terrain  model  was  not 
moving. 

The  inability  of  subjects  to  recogniae 
targets  under  the  exp,>.rimental  conditioHS, 
therefore  appears  to  be  explained  ly  the 
requirements  for  free  search  wherein  the 
observer  has  no  sped  fit,  frame  of  reference 
for  Che  location  of  the  targets.  It  appears 
likely  that  effective  use  of  the  night-vision 
scopes  for  this  kind  of  search  tank  will 
require  some  combination  of  larger  targets 
sizes,  shorter  range,  higher  brightness  con¬ 
trast  or  higher  levels  of  illuminations. 

Such  a  search  factor  is  also  stressed  by 
Sternberg  and  Banks  who  show  (under  mere 
favorable  viewing  conditions)  that  abovjt  50% 
of  the  targets  which  are  visible  when  pointed 
out  were  not  found  during  search. 


An  in-flight  validation  which  duplicates 
th«  parameters  of  the  cerrafn  model  study  is 
currently  being  planned  as  e  check  on  the 
negative  results.  Additional  research  with 
the  cerroin  mod^l  is  also  obviously  required 
to  evaluate  a  wider  variety  of  recently 
developed  iotage  intenslfier  aids.  These 
casta  r.uovld  be  designed  to  reveal  both 
optlnsl  and  lisiting  conditions  for  using 
each  tid  in  visual  target  acquisition. 

BFFERESrrES 

1.  Bleberman,  L.8.  et  si  Low-ld.ght-Leve3 
-!kv.*lces;  A  Beslg-nera  Manual.  Report  R- 

16^,  Institute  for  Defense  Analysis, 
Arlington,  VA. ,  toguac  1971. 

2.  BlackwcljL,  H.R.  Contrast  Thresholds  of 
the  Human  Eye.  Journal  of  the  Optical 
Society  of  .America,  1946,  16,  624. 

3.  Maol.eod,  S.  A  HlJgendorf,  R.I.  Tactical 
Target  Acgnlsit'*  on  with  b?ser  Protective 
Vtaors.  WJH  iarget  Acquisition  Symposltnx, 
Naual  Tislnlng  Center,  Orlando,  FL,  Nov. 
1972. 

4.  Porterfield,  JH.  OnpubHshad  Study. 
Aerospace  JlcditoJ  Research  Laboratory, 
Wright  Patteraun  Air  Force  BaBe,  1968. 

5.  Roaell,  P.A.  Low-light -Lave  1 

Ta&ging  Sensors .  ).  Opt.  Soc,  Amei. , 

Vol  59,  Ho,  5*,  May 

6.  Sternb'.-rg ,  J.J.,  &  Banks,  b.J./J,  Search 
Pffectiveneaa  with  Paestve  Night  Vision 
Devices .  Tech r Res ,  kept.  1163,  U.  S. 

Army  Be’ avior  fnd  Systems  Research 
Laooratory,  June  1970. 


